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What will we cover today?

A Cases

A Frailty, complexity and risk
A Overview of pathway

A Back to the cases

A Questions/discussion
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94 year old man: Second world war veteran
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A Heart failure: ischemic, ejection fraction 45%
I History of hypertension, diabetes (diet controlled)

I Mild renal insufficiency
I Optimal heart failure medications arbses

A Yet, 3 ED visits with 1 admission for recurrent heart
fallure in 2Zmonths, and referred to HF clinic



Case 2: Meet Mrs. Jones

87-yearold woman with generalized weakness

A Last year: gradual functional decline, fatigue, poor energy

A Last2 months: unintentionall5 poundioss (now80 Ibs)

A Last2-3 weeks:

mostof dayin bedsleeping
diarrhea3-4 times perday

declinein cognition: requires cuing to eainddrink, help
dressing / bathing / transfers

Family stressed



FRAILTY, COMPLEXITY AND RISK



Patterns of aging

A Successful aging:
I avoidance of disease and disability
I maintenance of physical and cognitive function
I sustained engagement in social, productive activities

A Clearly, not all people achieve this
I at progressively higher risk of poor outcomes
i ¢tKSe8 NB GCw! L[ ¢

Roweé& Kahn, The Gerontologist (1997) 37 (4):-438.



A Vulnerability to stressors

What Is frailty?

Bergman et al. Gerontol2007;62A:7;73%

resulting from the age

related accumulation of
Impairments in multiple

systems

A Stressor

iliness

latrogenic
environmental (e.g.
roadside curb)

A Predisposes to

Functional impairment /
disability

Caregiver burden and-ll
health

Falls

Homecare utilization
Institutionalization
Hospitalization

Death



Deconstructing frallty

A Is the problem

I Multimorbidity?

I Disability?

I Geriatric syndromes?
I All of the above?



Multimorbidity burden

Rapoport et al, 1999; National Population Health Survey, Chron€abiga2004

Age |Number of chronic
conditions
0 1 2 3+
40-59 44% |30% [14% |12%
60-79 120% |25% |25% |30%
80+ [12% |24% |22% [41%




Table 2: Rates of Total Health Care Visits in the Past 12 Months by Seniors per
1,000 Seniors, by Age Group and Number of Reported Chronic Conditions
(Crude Estimates)

Number of Reported Chronic Conditions

Age Group (95% Confidence Interval)
65-74 4.211- 6.514 7.629 13,722
- (2,498-5,024) (5,600-8,028) (6,441-8,816) (11,105-16,339)
75_84 3,815* 5,547 9,501 11,400
(2.475-5,156) (4,6856,405) (7.181-11.871) (07513-13,487)
4,917* 6.268* 6,766* 14,028
85+ Vidhas17.212)

\4 (2,795-7,039)

v (4,100-8,436)

V(4,221—9,311)

Source : CIHI Jan 2011



Box 1: The CSHA Clinical Frailty Scale

1 Very fit— robust, active, energetic, well motivated and
fit; these people commonly exercise regularly and are in
the most fit group for their age

2 Well — without active disease, but less fit than people in

4 Apparently vulnerable — although not frankly dependent,
these people commonly complain of being “slowed up”
or have disease symptoms

5 Mildly frail — with limited dependence on others for
instrumental activities of daily living

6 Moderately frail — help is needed with both instrumental
and non-instrumental activities of daily living

7 Severely frail — completely dependent on others for the
activities of daily living, or terminally ill

Mote: C5HA = Canadian Study of Health and Aging.

Not all seniors with

multimorbidity are frail
Bergman et al 2007

Rockwood et al CMAJ 2005



Is It disability?

Gilmour & ParkSupplHealth Reports, Stats Can 2005

A 2003 Canadian Community Health Survey of 28617 adults > 65 (1720
women)

Age Basic ADL | Instrumental ADL
Men | Women| Men | Women

65-74 4% 4% 9% 18%
7584 8% 9% ( 21% 360/(]
v

85+ | 20% 23%[ 46% 65%




Box 1: The CSHA Clinical Frailty Scale

1 Very fit— robust, active, energetic, well motivated and
fit; these people commonly exercise regularly and are in
the most fit group for their age

2 Well — without active disease, but less fit than people in
category 1

3 Well with treated comorbid disease — disease symptoms
are well controlled compared with those in category 4

Not all frail seniors are
these people commonly complain of being “slowed up” .
or have disease symptoms disabled ...
5 Mildly frail — with limited dependence on others for
instrumental activities of daily living

6 Moderately frail — help is needed with both instrumental
and non-instrumental activities of daily living

Bergman et al 2007

7 Severely frail — completely dependent on others for the
activities of daily living, or terminally ill

Maote: CSHA = Canadian Study of Health and Aging. Rockwood et al CMAJ 2005
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Ann Intern Med 2007;147:156-64

A Healthand RetiremenStudy
I 11093Americans 65 years and over
I Community and nursingomes

A Assess association between disability and

I Chronic diseases (active or severe)
i Geriaticd O2 Y RAUA 2y 4 ¢



HRS

Geriatric conditions and age

Number of |6574 75-84 85+
geriatric

conditions

1 or more 40% 56% 76%
2+ 12% 23% 44%
3+ 4% 10% 32%




Geriatric Prevalence Chronic Prevalence
Condition Disease

Hearing 25.7% Musculce 29.7%
impaired skeletal

Dizzy 13.4% Diabetes 13.2%
Incontinence 12.7% Heart disease| 9.2%
Injurious 9.6% Psychiatric 7.1%
fall disorder

Vision 8% Lung disease | 5.8%
impaired

Cognitive |7.3% Stroke 5.4%
impairment

Low BMI 2 904 Cancer 4.8%




HRS: Disability

Condition Risk ratio of
disability

Number of geriatric conditions

1 2.1
2 3.6
3+ 6.6
Stroke 3.0
Diabetes 1.3
Heart disease 1.2

Cancer 1.0




Concurrence of ...

A comorbidities

A disabilities

A geriatric syndromes
A gaps in social support

A interacting with one another leading to a
downward spiral ...

How Is this recognized ?



Che New Jork Times October 4, 2006

A Can you tell frailty just by looking
at it?

A9QELISNIa&a OFy X (2

A Non-experts prone to bias

A b é S R é. 2Y S l:l K 7\ y = 0] " You'se PELIBERATLY  putTnG- YOURSELF

AT Risk oF L NEawry BY Bung oViR 65 "



FREID Frailty
Phenotype

Fried et al 2001

Table 1. Operationalizing a Phenotype of Frailty

A. Characteristics of Frailty

Shrinking: Weight loss
(unintentional)
Sarcopenia (loss

of muscle mass)

B. Cardiovascular Health Study Measure™

Baseline: >10 1bs lost unintentionally in
prior vear

Weakness

Grip strength: lowest 20% (by gender, body
mass index)

Poor endurance; Exhaustion

“Exhaustion™ (self-report)

Slowness

Walking time/15 feet: slowest 20% (by
gender, height)

Low acftivity

Kcals/week: lowest 20%
males: <383 Kcals/week
females: <270 Kcals/week

C. Presence of Frailty

Positive for frailty phenotype: =3 criteria
present

Intermediate or prefrail: 1 or 2 criteria
present




Fried predicts outcomes?

Table 6. Incidence of Adverse Outcomes Associated With Frailty: Kaplan-Meier Estimates at 3 Years and 7 Years™ After Study Entry for
Both of the Cohorts™ (N = 5317)

Died First Hospitalization First Fall Worsening ADL Disability Worsening Mobility Disability
Frailty Status at Baseline () 3yvr% Tvr% 3yr% 7 yr % 3yr% Tyr% 3 yr% 7 yr % 3yr% 7 yr %
Not Frail (2469) 3 12 33 79 15 27 8 23 23 41
Intermediate (2480) 7 23 43 83 19 33 20 41 40 58
Frail (368) 18 43 59 96 28 41 39 63 51 71
Pt <.0001 <.0001 <.0001 <.0001 <.0001

*7-year estimates are only available for the first cohort.
TOnly those evaluable for frailty are included.
Ip value is based on the 2 degree of freedom log rank test using all available follow-up.



Frailty and deficit accumulation

Rockwood &Mitnitski JGerontolMed Sci2007; Mitnitski et al BMC Geriatrics 2002

A Concept: The more things wrong with you, the more
frail you are

A Secondary analysis from Canadian Study on Health ar
Aging
I Random sampling of 10267 persons 65 years+
I 2914 underwent structured clinical assessment at baseline
| 1338 survivors assessed 5 years later
I 64% women, age 82.0 (SD 7.4)

A Developed Frailty Index of 70 deficits associated with
cognitive and functional decline



Appendix 1: List of variables used by the Canadian Study of Health and Aging to construct the 70-item CSHA Frailty Index

Changes in everyday activities

Head and neck problems

Poor muscle tone in neck

Bradykinesia, facial
Problems getting dressed
Problems with bathing

Problems carrying out personal grooming

Urinary incontinence

\[cileting problems

£ Mood problems )
» Feeling sad, blue, depressed

» History of depressed mood

* Tiredness all the time

» Depression (clinical impression)

Bulk difficulties

Rectal problems
Gastrointestinal problems

Froblems cooking
Sucking problems
ﬁh[ems going out alt:unh
Impaired mobility

Musculoskeletal problems

Bradykinesia of the limbs
Poor muscle tone in limbs
Poor limb coordination
Poor coordination, trunk
Poor standing posture

Irregular gait pattern

e Y,

kSleep changes )

» Restlessness

» Memory changes

* Short-term memory impairment

* |Long-term memory impairment

¢ Changes in general mental functioning
» Onset of cognitive symptoms

¢ Clouding or delirium

* Paranoid features

» History relevant to cognitive impairment

or loss

» Family history relevant to cognitive
impairment or loss

* |Impaired vibration

* Tremor at rest

= Postural tremoar

* |ntention tremor

» History of Parkinson’s disease

» Family history of degenerative disease

» Seizures, partial complex
» Seizures, generalized
* Syncope or blackouts

* Headache

History of stroke

History of diabetes mellitus
Arterial hypertension
Peripheral pulses

Cardiac problems

Myocardial infarction

Arrhythmia

* Lung problems

* Respiratory problems

» History of thyroid disease
» Thyroid problems

 Skin problems

» Malignant disease
 Breast problems

» Abdominal problems

* Presence of snout reflex

* Presence of the palmomental reflex

o Other medical history

Cerebrovascular prublerm

Congestive heart failu rEJ

65% is bad,
regardless of
how you get
there




Data from the Canadian National

Population Health Study
Song et al J ABeriatrSoc2010

What do you see?

A Dose response relationship
A Predicts mortality

Cumulative survival probability
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Figure 2. The Kaplan-Meier cumulative survival probability for
people with three levels of the Frailty Index. The Frailty Index
had been graded to be equivalent to the phenotypic definition:
nonfrail (<0.08, dashed line), prefrail (0.08-0.24, dot-dashed
line), and frail (>0.235, solid line). A dose-response relationship
was observed.



CSHA Clinical Frallty Scale

Box 1: The CSHA Clinical Frailty Scal . .
o el Tty seate Correlates well with Frailty

1 Very fit— robust, active, energetic, well motivated and Index
fit; these people commonly exercise regularly and are in
the most fit group for their age

2 Well — without active disease, but less fit than people in
category 1
3 Well with treated comorbid disease — disease symptoms Predicts fra”ty outcomes

are well controlled compared with those in category 4

these people commonly complain of being “slowed up”

or have disease symptoms Y S = = = - ro
- e AYRAOIFUZNY «
5 Mildly frail — with limited dependence on others for y |
instrumental activities of daily living

6 Moderately frail — help is needed with both instrumental
and non-instrumental activities of daily living

7 Severely frail — completely dependent on others for the
activities of daily living, or terminally ill

Mote: C5HA = Canadian Study of Health and Aging.
Rockwood et al CMAJ 2005




Institutionalization risk

Probability oi avoidance

of institutional care
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PERFORMANCE MEASURES

Can we assess frailty more quickly?



Figure 2. Predicted Median Life Expectancy by Age and Gait Speed
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A: Age 85 years

Cumulative survival

Tertile, n:
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Middle
Low

Grip Strength

Ling et al CMAJ 2010
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FEATURES OF FRAILTY:
GERIATRIC SYNDROMES



Gerlatric syndromes share risk factors

Tinettiet al, JAMA 1995

A Prospective cohort study of 927 communiyelling seniors,

aged 72 or higher, with Baseline and 1 year follgw

Table 2—Shared Set of Predisposing Factors for Incontinence, Falling, and Functional Dependence
|

Adjusted RR (95% CI)*

I

Factor

Functional Dependencet !

I
Model 3

Incontinence Falling Model 1 Model 2
Chalr stands (lower extremity) 1.7 (1.3-2.4) 26{1.7-39) 36(27-48) 33(2544) 362747
Arm sirength (upper extremity] 1.2 (0.8-1.8) 1.6 (1.1-258 1.7(1.3-22) 1613200 1.6(1.3-2.1)
Vision and hearing (sensory] 1.6 (1.1-2.3) 1.4 (0822 130918 1.3(1.1-1.6) 1.2{0.8-1.6)
Anxiety (affective) 16(1.122) 140821 1301017 1.3(1.0-1.8) 1.3(1.0-1.8)
Inconlinence 1.4{1.1-1.7) s
Falling 1.2 (0.9-1.5)

*Relative risks (ARs) and 95% confidence intervals (Cls), adjusted for other factors in the modal.

1The first model for funclional dependence included only the four predisposing factors; the second model, the
predisposing factors plus incontinence; and third model, the predisposging factors plus falling.



Frailty I1s Iimportant

A Multiple ways to recognize
I Various length to complete
I Each has its own strengths and drawbacks

I Each predicts outcomes in a graded, dose

response relationship
A Over the medium to longerm

A Persons with frailty are atsk of multiple geriatric
syndromes

I Inter-related via shared risk factors

I Therefore, opportunity to intervene at multiple
levels at once



